Face-dependent bond lengths in molecular chemisorption: the formate species on Cu(111) and Cu(110).
Many previous structural studies of molecular adsorbates on metal surfaces indicate that the local coordination and bonding is closely similar to that in organometallic compounds, implying that the metallic substrate has no significant influence. Here we show that such an influence is detectable for one model system, namely, the formate species, HCOO, adsorbed on the atomically rough and smooth (110) and (111) surfaces of Cu, leading to a statistically significant difference (0.09±0.05 Å) in the Cu-O chemisorption bond length. The effect is reproduced in density functional theory calculations.